Glucose 6-phosphate and hexokinase can be used as an ATP-regenerating system by the Ca(2+)-ATPase of sarcoplasmic reticulum.
In the presence of hexokinase, vesicles derived from the sarcoplasmic reticulum of skeletal muscle are able to accumulate Ca2+ in a medium containing ADP and glucose 6-phosphate. No significant Ca2+ uptake is observed if one of these components is omitted from the assay medium. Due to its high affinity for ATP, the Ca(2+)-ATPase can use the very low concentrations of ATP formed from glucose 6-phosphate and ADP to form a Ca2+ gradient. This finding indicates that glucose 6-phosphate and hexokinase can be used as an ATP-regenerating system. The Ca2+ uptake supported by glucose 6-phosphate and ADP is inhibited by glucose and D-xylose. Half-maximal inhibition is observed in the presence of 0.4 mM glucose and 100 mM D-xylose. The transport ratio (Ca2+ transported:substrate utilized) is the same for glucose 6-phosphate and ATP. The Ca2+ gradient formed when glucose 6-phosphate and ADP are the substrates can be used to synthesize ATP from ADP and Pi. The concentration of ATP formed after reversal of the Ca2+ pump is much higher than that expected from direct equilibration of the reaction between glucose 6-phosphate and ADP.